Detection of mRNA Transfer Between Mammalian Cells in Coculture by Single-Molecule Fluorescent In Situ Hybridization (smFISH).
In eukaryotic cells, a small percentage of mRNA molecules can undergo transfer from one cell to another. mRNA transfer occurs primarily via membrane nanotubes, which are long thin protrusions that are produced by numerous cell types and can connect cells that can be up to hundreds of microns apart. Potentially, mRNAs might also transfer via extracellular vesicles (EVs). Here we describe a method to detect transferred mRNA in cocultures of two different cell types and to distinguish between nanotube- and EVs-mediated transfer. This method uses single molecule fluorescent in situ hybridization (smFISH) to provide an accurate and quantitative detection of transferred mRNA molecules and their subcellular localization. Following the guidelines presented here will allow the user to investigate mRNA transfer of most transcripts in any co-culture system. In addition, we present modifications that improve nanotube preservation during the smFISH procedure.